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DETAILED ACTION 

The examiner acknowledges receiving the applicant's amended claims dated 
07/12/2010. Claims: 23, 25,27, 29 and 30. 

Rejections and objections made in previous office action that do not appear 
below have been overcome by applicant's amendments and therefore the arguments 
pertaining to these rejections/objections will not be addressed. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1 . Claims 23, 25, and 29-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bertrand (WO 2002/098926) in view of Crispin (J. Am. Chem. 
Soc, 1999, Vol. 121, pages 176-187) and Stirling (Advanced Materials, 2000, 12, 
No. 16, p. 1161-1171). 

2. Regarding Claim 23, Bertrand teaches electrografting a strong adherent 
polymer coating on an electrically conductive surface comprising an electrochemical 
grafting at the surface of an active monomer (comprising a reactive functional group for 
attachment of a molecule having at least one complementary reactive group) (Page 5, 
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lines 8-11). Bertrand further discloses electrografting involves using an active monomer 
represented by Formula B-1 (pages 5): 



wherein R represents hydrogen or methyl 

and the monomer comprises an X group 

which is part of a preformed poiymer or 

is an intermediate agent for poiyaddition reaction or 

is an anchoring group for attachment of a molecule having at least one 

complementary reactive group 



Formula B-1 represent an electrografted monomer where R is a hydrogen atom or a 
methyl group which represents an acrylic acid organic precursor or a methacrylic acid 
organic precursor, respectively. Monomers based on these organic precursors would 
engage in hydrogen bonding based on the non-bonded electron pair the oxygen atoms. 

Bertrand further discloses electrografted coatings of polymers such as 
polyhydroxyethylacrylate (contains hydroxyl protic groups) can be deposited on the 
conducting substrates with a strong adhesion and an increased and tunable thickness 
(controllable thickness) (page 8, lines 18-20). 

Although Formula B-1 represent a generic monomer suitable for electrografting, 
Bertrand fails to mention the organic precursors claimed by applicant. 
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Crispin discloses the electrografting of acrylate monomer on to metal surface 
(abstract). Crispin further mentions acrylic acid as a monomer that can be electrografted 
on to a metal surface. 

Whereas Bertrand teaches that acrylate monomers can be electrografted on to 
metal surfaces and Crispin discloses the acrylic acid can be elelctrografted on to a 
metal surface, it would have been obvious to one of ordinary skill in the art at the time of 
the invention to have selected from known acrylates that had been used for 
elelctrografting which would have included acrylic acid as disclosed by Crispin which 
reads on the instant limitations, absent unexpected results. 

Bertrand does not teach electrografting resulting in 90% of the total functional 
groups being accessible of the functional groups and the density of accessible 
functional groups of interest is between 10 4 /micron 2 and 10 10 /micron 2 . 

Stirling discloses that for a functionalized metal surface composed of an organic 
layer with a pendant functional group for the immobilization of a biomaterial, steric 
crowding can decrease the amount of reaction between the functional groups and the 
biomaterial. Stirling specifically discloses that the reaction rate is substantially 
diminished with steric crowding around the reaction center (page 1 169). 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention to have carried out an electrografting process based on Bertrand by 
adjusting the level of accessible of the functional groups and the density of the 
functional groups to account for the expected steric constraints (crowding of the 
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functional groups limit reactivity) based on Stirling which would have included the 
claimed ranges, absent unexpected results. 

3. Regarding Claim 25, Bertrand teaches that electrografted monomers (Formula 
B-1 , made from methacrylic acid or acrylic acid organic precursors was discussed 
above) and polyhydroxyethylacrylate (contains hydroxyl protic groups) can undergo 
controlled or uncontrolled ring opening polymerization (referred to by the applicant as 
molecules that are cleavable by nucleophilic attack) (page 8, lines 16-31). 

4. Regarding Claim 29, Bertrand teaches electrografting reactions on steel, 
stainless steel, lnox316L, tantalum, titanium, nitinol carbon, ITO glass, transition metal 
(Fe, Ni, Cu, Au, and Ag), metal doped polymers (page 6, lines 30-32). 

5. Regarding Claims 30, Betrand teaches electrografting acrylates or 
methacrylates (made from methacrylic acid or acrylic acid organic precursors was 
discussed above) containing an anchoring group (X in Formula B-1 above) for direct 
attachment of a molecule having at least one complementary reactive group (page 5, 
lines 20-26). 

Bertrand also discloses electrografted coatings of polymers such as 
polyhydroxyethylacrylate (contains hydroxyl protic groups, polymer derived acrylic acid 
monomer) can be deposited on conducting surfaces (page 8, lines 18-20). 
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The process allows the grafting onto the initial coating (adhesion primer) by 
compounds like functional polymers such as, protein, peptide, oligonucleotide (defined 
as DNA chips, page 4, line 28), dyes, drugs, and anti-bacterian compounds (page 6, 
lines 9-11). 

Betrand also mentions the use of monomeric species which do not have reactive 
functional groups such as polystyrene (page 8, Iine18) and Betrand fails to mention a 
formulation composed of a mixture of monomers with and without a reactive functional 
group. 

Stirling discloses that for a functionalized metal surface composed of an organic 
layer with a pendant functional group for the immobilization of a biomaterial, steric 
crowding can decrease the amount of reaction between the functional groups and the 
biomaterial. Stirling specifically discloses that the reaction rate is substantially 
diminished with steric crowding around the reaction center (page 1 169). 

The use of monomers that do not have reactive functional groups is viewed as an 
obvious means decrease the degree of steric crowding. Functionalized substrates with 
an excessive amount of surface coverage by species with reactive functional groups 
would be expected to result in steric crowding of the reactive groups leading to a 
decrease in accessibility with respect to the subsequent grafting of vicinal bio- 
molecules. Balancing the monomer ratio of reactive versus non-reactive groups would 
be an obvious means to control steric crowding. 

In essence, it would have been obvious to a person of ordinary skill in the art at 
the time of the invention to have formulated a mixture of monomers with and without 
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reactive groups to control steric crowding to ensure that a suitable percentage of 
reactive groups were accessible during the subsequent grafting of vicinal bio-molecules. 

6. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bertrand (WO 2002/098926) in view of Crispin (J. Am. Chem. Soc, 1999, Vol. 121, 
pages 176-187) and Stirling (Advanced Materials, 2000, 12, No. 16, p. 1161-1171) 
and further in view of Fukuchi (US 4,691, 045). 

7. Regarding Claim 27, Bertrand, Crispin and Stirling teach the invention of claim 
25. Bertrand also teaches the use of lactones and lactides such as (e-caprolactone), 
and functional caprolactones such as g-bromo- e-caprolactone, or lactide such as D, L- 
Lactide or any other polymerizable cyclic monomer such as cyclic anhydride (page 9, 
lines 1-4) as the species cleavable by nucleophilic attack. 

It is understood in the art that materials such as lactones are susceptible to 
nucleophilic at the electronegative carbonyl group. 

Bertrand fails to mention substituted ethylene oxides as the species cleavable by 
nucleophilic attack. 

Fukuchi discloses that hydroxyl containing methacrylate materials react with 
oxygen containing cyclic compounds (column 18, lines 40-43) such as epoxy 
compounds and lactones (column 18, lines 67-68). The epoxy compounds include 
alkylene oxides such as propylene oxide (a substituted ethylene oxide) (column 19, 
lines 8-9). The hydroxyl containing methacrylate material that Fukuchi discloses 
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polyhydroxyethylacrylate) (column 18, lines 40-43) is the same as Bertrand (page 8, 
lines 18-20). 

The examiner notes that applicant includes hydroxylethyl metacrylate as an 
example of Formula I which is used to react with Formula II (material cleavable by 
nucleophilic attack). 

Fukuchi shows that the nucleophilic attack of oxygen containing cyclic 
compounds such as lactones and propylene oxides can be carried out by the same 
nucleophilic agent, namely a hydroxyl containing methacrylate material. As both oxygen 
containing cyclic compounds are cleavable by a reaction with the same hydroxylethyl 
methacrylate materials, these cyclic materials would be considered as functional 
equivalents. 

As Bertrand teaches cleavable cyclic materials (lactones) and Fukuchi teaches 
cleavable cyclic materials (lactones and alkylene oxides), it would have been obvious 
to a person of ordinary skill in the art at the time of the invention to have used propylene 
oxide (a substituted ethylene oxide) in place of the lactones material since Fukuchi 
discloses that these oxygen containing cyclic materials are susceptible to nucleophilic 
from hydroxylethyl metacrylate materials and would thus be considered as functional 
equivalents, absent unexpected results. 
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Response to Arguments 

Applicant argues that the prior art does not show electrografted monomers made 
from organic precursors such an acrylic acid and methacrylic acid. 

The examiner counters that Bertrand discloses active monomers derived acrylate 
and methacrylic monomers as discussed above in section 2. 

Applicant argues that Bertrand never mentions that the monomers used for a 
polyaddition via ring polymerization has to bear protic groups. 

The examiner counters Bertrand's preferred embodiment uses monomers based 
on Formula B-1 where X can be a prepolymer, an intermediate for polyaddition reaction, 
an anchoring group (inclusive of hydroxyl group) for attachment of a molecule having at 
least one functional group. 

Bertrand further discloses that polyhydroxyethylacrylate (contains hydroxyl protic 
groups) can undergo controlled or uncontrolled ring opening polymerization (page 8, 
lines 16-31 ). This clearly shows that protic group containing electrografted species used 
in polyaddition via ring polymerization was known at the time of the invention. 

Applicant argues that Bertrand only teaches an indirect means to immobilization. 

The examiner again counters that Bertrand shows protic groups containing 
electrografted species (polyhydroxyethylacrylate) used in polyaddition via ring 
polymerization was known at the time of the invention. In addition, the examiner refers 
applicant to Formula B-1 above where X can also be an intermediate for polyaddition 
reaction or an anchoring group for attachment of a molecule having at least one 
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functional group. The examiner views these features as a clear teaching of the direct 
immobilization approach. 

With respect to accessible functional groups and the density of the functional 
groups of interest, Stirling clearly discloses that steric crowding play a critical role in 
decreasing functional groups reactivity. 

It would have been obvious in the electrografting process to adjust the level of 
the "functional group containing species" which would affect the density of such species 
in order to account for the expected steric constraints (crowding of the functional groups 
limit reactivity) to produce the desired percentage of functional group accessibility and 
the ultimate density of the reactive groups. 

As the prior art teaches the grafting of bio-molecules that are the same or in 
similar categories to those claimed by the applicant, it would have been obvious to one 
of ordinary skill in the art at the time of the invention to have conducted routine 
experiments to determine the appropriate level of reactive group containing monomer to 
ensure a suitable level of grafting which would have included the claimed accessibility 
and density ranges. 

Sequence Rule Compliance 

This application contains sequence disclosures that are encompassed by the 
definitions for nucleotide and/or amino acid sequences set forth in 37 CFR 1 .821 (a)(1 ) 
and (a)(2). However, this application fails to comply with the requirements of 37 CFR 
1 .821 through 1 .825 for the following reasons. Sequences appear at page 38, line 15, 
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page 42, lines 14 and 20 and a paper copy of a sequence listing was submitted 
December 23, 2004 but no computer readable form has been submitted. 

Help with compliance with the sequence rules is available from Robert Wax, SPE 
of Art Unit 1 61 5 whose number is (571 ) 272-0623. 



Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GREGORY CLARK whose telephone number is 
(571 )270-7087. The examiner can normally be reached on M-Th 7:00 AM to 5 PM 
Alternating Fri 7:30 AM to 4 PM and Off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Larry Tarazano can be reached on (571) 272-1515. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

ID. Lawrence Tarazano/ /GREGORY CLARK/GDC/ 

Supervisory Patent Examiner, Art Unit 1786 Examiner, Art Unit 1794 
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